Effect of UV irradiation at defined wavelengths on the tertiary structure of double-stranded covalently closed circular DNA.
Double-stranded, covalently closed, supercoiled circular DNA from phage fd (replicative form) was irradiated with increasing doses of UV light at 254 nm, 290 nm, 313 nm and 365 nm, and subjected to electrophoresis on agarose slab gels. Increasing the doses of UV light at 254 and 290 nm promotes a smooth reduction in the electrophoretic mobility of the sample, as would be expected if the major effect of light at these two wavelengths were to induce the formation of photoproducts leading to the unwinding of the double strand. At high doses, UV light at 290 nm introduces single-strand breaks (1.2 kJ m-2 per nick per million phosphodiester bonds). UV light at 313 nm promotes an abrupt change in the electrophoretic mobility, as would be expected if the effect of this wavelength were to induce single-strand breaks, leading to the transformation of the supercoiled molecules in their relaxed form (23 kJ m-2 in order to introduce one nick per million phosphodiester bonds). UV light at 365 nm also promotes single-strand breaks in DNA (140 kJ m-2 per nick per million phosphodiester bonds).